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Abstract 
This research study assessed the impact of an open dumpsite on the quality of surface and shallow groundwater 
within its vicinity. Twenty water samples were collected and analyzed for physicochemical parameters, major ions, 
and trace metals. 
All major ions revealed concentrations within the acceptable limits of both standards, except chloride and sodium in 
some of the wells, probably due to addition of a disinfectant (“water guard”) and weathering of feldspars that 
characterize the basement rocks. For most of the trace metals, the concentrations were below detectable limits, except 
for zinc, iron, and manganese. However, iron and zinc concentrations fall well within the acceptable limit of both 
WHO and NSDWQ standards, while manganese concentrations were above the limit in most of the surface and 
shallow groundwaters downslope of the dumpsite. This could be attributed to leachates from the waste.  
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1. Introduction 
The practice of landfill systems as a method for waste disposal in many developing countries is usually 
far from standard recommendations [1, 2]. Landfills are sources of groundwater and soil pollution due to 
the production of leachate and its migration through refuse [3]. After some years, a dumpsite undergoes 
biologically, chemically, and hydrologically-mediated changes resulting in a weathering process of the 
refuse and, consequently, becomes a source of pollutants [4]. 
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Fig. 1. Topographical map showing the study area. 
Waste disposal management remains one of the major challenges in the developing countries. Wastes, 
if not properly disposed of, could lead to contamination of surface and groundwater in its immediate 
environment [5]. The most important environmental issues today is groundwater contamination and 
among the wide diversity of contaminants affecting water resources, heavy metals are of particular 
concern, considering their high toxicity even at low concentration [6]. In recent times, the impact of 
leachates on groundwater and other water resources has attracted a lot of attention because of its 
overwhelming environmental importance. Leachates migration from waste sites or landfills and the 
release of pollutants from sediments pose a high risk to groundwater resource [7] 
This study was carried out to assess the groundwater quality system around a dumpsite in Oshogbo, a 
state capital in southwestern Nigeria. The hydrochemical results were compared with World Health 
Organization [8] and Nigerian Standard of Drinking Water Quality [9] with the objective of assessing the 
impact of the leachates on the groundwater quality of the area.  
2. Study Area, Hydrogeological and Geological Settings 
The study area, Ido Osun local government area of Osun state, is located in the southwestern part of 
Nigeria. The area falls within the Osogbo Metropolis and is made accessible by the Iwo-Osogbo major 
roads. Osogbo being a State capital, it has witnessed rapid growth in population (~155,000 inhabitants in 
2006). The dumpsite is the only and most active dumpsite for the whole Osogbo metropolis (fig. 1). The 
area is characterized by the presence of tropical rain forest and temperatures ranging from 19°C to 34°C 
(annual mean temperature of about 24°C). The average rainfall is about 350 mm. In terms of the 
hydrogeological setting, the drainage pattern is dendritic due to a clayey, weathered surface layer 
overlying the complex basement rock. The area is characterized by many rivers flowing NW-SE and 
discharging into the Osun River.  
The basement complex is part of the Ilesha Schist belt. The main lithologies in the area include 
amphibolites, pegmatite, and quartzite. Quartzites within the study area show in outcrops as a massive 
ridge visible mostly in the southern part of the area, with only a few outcrops occurring as boulders. 
Pegmatites are the most widespread of the rock types in this area and occur as intrusions within the ridges 
and with low-lying outcrops forming an isolated hill. The amphibolites are lying flat, occur mainly as 
boulders and are visible in two places in the southeastern part of the area. They are greenish black in 
color, mainly fine grained and contain hornblende and epidote. 
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3. Materials and Method 
Twenty wells were sampled from the dumpsite at Ido Osun area. Field measurements include physico-
chemical parameters such as Electrical Conductivity, temperature and pH and other physical parameters 
including: water level, depth to bottom of the well, total dissolved solids, colour, odour, taste, and 
turbidity.  Global Positioning System was used to perform geo-referencing of each sampling point. Cation 
sampling solutions where acidified (HNO3) to prevent metallic ions from adhering to the walls of the 
container and to homogenize the water sample. Samples were refrigerated to prevent any reactivity and 
laboratory analyses were carried out within 48 hours at the Agronomy Departmental Analytical 
laboratory, University of Ibadan. Cations and heavy metals analyses were carried out using Atomic 
Absorption Spectrophotometer, while anion analysis was performed using Iron Chromatographic method 
(titrimetric method was used for SO4 and HCO3). 
All tests were carried out in accordance with the prescription of the American Public Health 
Association recommendations [10]. Four anion were quantified, namely: nitrate (NO3-), bicarbonate 
(HCO3-), chloride (Cl-), and sulphate (SO4-); thirteen metal elements including: calcium, magnesium, 
potassium and sodium; together with heavy metals: manganese, iron, copper, zinc, cobalt, chromium, 
cadmium, lead and nickel.  
4. Results 
Table 1 reports the physicochemical parameters measured in the study area. All these values were 
compared with standards for drinking water [8, 9]. 
Table 1. Summary of the physico-chemical characteristics of the study area. 
Parameters Range Mean WHO NSDQW 
pH 7.5-10.8 8.61 6.5-8.5 6.5-8.5 
EC(µS/cm) 70-364 199.4 1400 1300 
TDS(mg/l) 49-248.2 142.2 500 500 
Temp(oC) 27.4-31.5 28.55 Nil Nil 
NO3-(mg/l) 0.64-1.64 1.10 50 50 
HCO3-(mg/l) 12.20-91.50 58.22 250 250 
Cl-(mg/l) 122-720 268.87 250 250 
SO4-(mg/l) 0-7.41 1.34 250 100 
Ca(mg/l) 3.95-65.1 23.42 75 75 
Mg(mg/l) 0.73-17.3 4.39 50 50 
K(mg/l) 1.04-24.4 5.66 10 10 
Na(mg/l) 3.45-27.4 11.75 50 50 
Mn(mg/l) 0-0.57 0.11 0.1 0.2 
Fe(mg/l) 0-1.36 0.23 0.5-50 0.5-50 
Cu(mg/l) ND ND 1.0 1.0 
Zn(mg/l) 0-0.041 0.015 3.0 3.0 
Cr(mg/l) ND ND 0.05 0.05 
Cd(mg/l) ND ND 0.03  
Pb(mg/l) ND ND 0.01 0.01 
                           ND: Not Determined, No Stipulated maximum limit.  
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5. Assessment of Leachates Impact on Surrounding Groundwater Quality. 
All major ions revealed concentration within the acceptable limit of both standards except chloride and 
sodium in some of the wells, this could be due to the common practice of adding a disinfectant (sodium 
dichloroisocyanurate, C3N3O3Cl2Na) commonly known as “water guard”, but also to the weathering of 
feldspars, especially sodic-feldspar, which characterize the basement rocks underlying the area.  
Concerning metal elements, iron and zinc concentrations fall within the acceptable limit standards 
while manganese concentration is above the limit in most of the surface and shallow groundwater 
downslope of the dumpsite. This could be attributed to the impact of the leachates from the waste and 
because of the persistent nature of manganese within the medium, it may not be easily attenuated and also 
the waste site is bounded in both east and west by wetlands, this can aid the movement of leachates as 
some of the wells are being recharged by the surface water close to them.  
6. Conclusion 
This objective of this study is to assess the impact of waste dumpsite on the shallow groundwater and 
surface water quality close to an active dumpsite in Oshogbo metropolis. The low contamination observed 
may be attributed to a high compaction level observed in most of the weathered overburden of the soil 
underlying this area which could act as an impervious, protective layer. Assessment of water quality in 
relation to the bacteriological analysis is encouraged to complement the hydrochemical results. Improved 
waste disposal management system is also advised, since the wetlands in the vicinity of this dumpsite 
could promote the migration of leachate, especially during the raining season, which could potentially 
lead to severe contamination of the groundwater resources in the area. A constant monitoring of the 
groundwater quality is highly recommended especially at the Northeastern part of the studied area where 
the highest concentrations were measured. 
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